This paper documents the dynamic properties of the current account, trade balance and international capital flows. For this purpose, three different approaches are taken: probit, non-parametric estimation and an asymmetric autoregression. The probabilistic approach shows that, in general, deficits and net inflows tend to be more persistent than surpluses and net outflows. This result is robust to either specification of pooled and country-specific probits. Current account reversals have a significant effect on the persistence of capital flows, especially in developing countries. The latter also have more persistent deficits and net inflows than industrial countries. The results of non-parametric estimation are in line with the results obtained from the probit. In the case of asymmetric autoregression, we find that surpluses are more persistent than deficits: although the probability of remaining in a surplus state is lower, the scale of surpluses tends to show more persistence than the scale of deficits.
Introduction
The sustainability and adjustment of current account imbalances have been major issues in recent research. The greatest attention has concerned the trajectory of possible adjustments of the US current account deficit, which, growing steadily since 1991, has reached a remarkable 6.5 percent of GDP in 2006. A situation such that a variable (the current account in this case) is steadily in a deficit or in a surplus may be labeled a persistent deficit or surplus.
How does the history of a variable matter for its current state? Do current account reversals affect the persistence of international capital flows? These questions, relevant in policy circles for the analysis of the trajectory and the timing of adjustment of external imbalances, are the motivators of the current study.
The persistence of capital flows has already received academic attention. Sarno and Taylor (1999), using maximum likelihood and Kalman Filtering techniques, study the persistence properties of international capital flows to Latin American and Asian developing countries. Clarida et al. (2007) use threshold autoregression model to estimate the asymmetric adjustment between different states of the current account. 1 Chortareas et al. (2004) test for current account solvency in Latin America using STAR-modified unit root tests. Edwards (2004) studies persistence of large current accounts, where persistence is measured with the marginal probability. Reinhart and Rogoff (2003) , analyzing panel data on external debt, show that the probability of transition from a bad state into a good state is higher than the transition in the other direction.
To contribute to this literature, we study the persistence of wider range of international capital flow categories using three different methods: probit, a non-parametric estimator and an asymmetric autoregression. We find that deficits and net inflows tend to be more persistent than surpluses and net outflows. For instance, the probability of transition from a current account deficit into a deficit next period is 0.88, while the probability of transition from a current surplus into a surplus in the next period is 0.77. We find that FDI are more persistent than portfolio investments and the other investments category in either state. The probability of remaining in a deficit state is 0.88 for FDI, 0.74 for portfolio investments and 0.73 for the other investments category, while the probability of remaining in a surplus state is 0.75 for FDI, 0.72 for portfolio investments and 0.68 for the other investments category.
Non-parametric approach yields results qualitatively consistent with probit. In the case of autoregression, in the total sample, only equity securities have a larger persistence of inflows (the autoregressive coefficient is 0.8 in the case of deficits, and 0.5 in the case of surpluses). In 1 Though the estimated coefficients are significant, tests of coefficient equalities are not provided. For instance, autoregressive coefficients for Canada above mean and below mean are 0.927 and 0.930 respectively, while for Japan they are 0.908 and 0.894. The authors report half lives also, with surplus being more persistent for Canada, and deficit being more persistent for Japan. Definitely the measure of half-life depends on the reported autoregressive coefficients, which are very close to each other. The question is, are those coefficients significantly different from each other? the sample of industrial countries portfolio investment with its subcomponents have a higher persistence of inflows (the autoregressive coefficient for equity securities is 0.8 in the case of deficits, and 0.3 in the case of surpluses; the coefficient for debt securities is 1.3 in the case of deficits, and 0.8 in the case of surpluses). In the case of developing countries, FDI have a higher persistence of inflows, with the autoregressive coefficient being equal to 0.3 in the case of deficits.
Some recent research has concentrated on understanding sharp reductions in current account to GDP ratios Razin, 1998, 2000) . They document that a sudden stop of international capital flows can result in a current account reversal if the country already runs a sizable current account deficit. The next question that this paper studies is exactly the opposite of Milesi-Ferretti and Razin (1998) . Namely, do the dynamic properties of international capital flows change when a country experiences a current account reversal?
We use two different measures of current account reversals: (i) a reduction of the current account to GDP ratio by three percentage points, after controlling for temporary fluctuations and moderate current account to GDP ratios; and (ii) a change of the current account to a surplus from previous period's deficit. 2 We find that the current account reversals have a significant effect in the sample of developing countries. The latter have lower persistence of deficit and net inflows than industrial countries, given the current account reversal has occurred (except FDI category).
The paper is organized as follows. Section 2 discusses econometric specifications, describes the data and modifies the non-parametric measure of persistence developed by Dias and Marques (2005) . Section 3 presents the main empirical findings. The last section concludes.
Data and Econometric Specifications
Different measures of persistence have been considered in the literature. Among widely used ones are "sum of autoregressive coefficients", "spectrum of zero frequency", "largest autoregressive root" and "half life". 3 The most prominent of these is the 'half life' which, having such an attractive feature as a measure of persistence in units of time, has been used extensively. 4 Dias and Marques (2005) , studying the persistence of inflation, suggest a nonparametric measure, based on mean reversion. Another measure of persistence, widely spread in labor economics, is the probability of state dependence. State dependence arises when the probability of experiencing an event is a function of experiencing an event in the past.
As a consequence of an event (e.g. positive FDI flows) the preferences, prices or possibly constraints are affected, which in turn affects the future probability of experiencing the same 2 See Section 3 for more details. 3 See Dias and Marques (2005) for discussions and relevant references on relative behavior of different measures of persistence.
4 For examples see Imbs et al. (2005) and Clarida et al. (2007) .
event.
Probit
The first approach we choose is a probabilistic one, specified by the following binary probit model:
where x t is the variable of interest and Φ stands for the normal cumulative distribution. We measure the persistence by the conditional probability p(x i,t = j|x i,t−1 = j) for j = 0, 1.
Regarding equation (1), we use a pooled estimator since the fixed effects estimator is biased. For comparison, individual country-by-country estimation of parameters is also done.
Non-parametric approach
Dias and Marques (2005) have suggested a non-parametric estimator, which is robust to the model specification (number of lags). Their approach is based on mean reversion and does not allow the positive and negative state distinction. In this section, we modify their approach to incorporate the latter as well.
Assume variable x t crosses its mean n times out of total number of available T observations. So, T − n times the series has not been crossing the mean. For the purpose of this paper we will assume the steady state mean value of the variable to be equal to zero. Define by T p the time spent in the positive, and by T n the time spent in the negative states. Then we can decompose the number of times not crossing the mean into the positive and negative state counterparts by writing it as a weighted average of relative time in either states of the series:
Because absolute T − n has little interpretation, the relative to total T is a better measure of persistence. 5 Thus we have:
Note that the left hand side is the measure of persistence suggested by Dias and Marques (2005) . The right hand side is just the weighted average of this measure, where the weights are relative time in the positive and negative states of the series. In our paper, this allows the analysis of persistence of net inflows and outflows.
To study the properties of the estimator, assume the variable z takes value 1 if the series is in a positive state and 0 otherwise, while variable y is defined the other way around. Then the weights are averages of series z and y. In a similar manner we can generate a variable m which takes value 1 if the mean is crossed and 0 otherwise. Thus n/T also represents the average of the variable m. Since the sample mean converges in probability to the expectation of the variable, the consistency of the estimator follows directly. The restrictive side of this estimator is its applicability to time series, and our ignorance of its asymptotic distribution.
Autoregression
The half life is an alternative measure for persistence, and measures the time necessary for the effect of a given shock to be halved. Thus persistence measured by this and the previous two methods is quite a different concept. For our purposes we use the asymmetric autoregression specified as
where γ = 0. 6 This specification means that, depending on the country's state within a particular category, its 'speed of convergence', implicitly defined by the magnitude of autoregressive coefficient, is different. Equation (4) can be estimated using a dummy variable with the following econometric specification:
where D is a dummy variable, which takes value zero if x i,t−1 < 0, and one if x i,t−1 ≥ 0. β measures the speed of convergence, and if δ is significant, and the hypothesis that β + δ equals to β is rejected, then the adjustment is asymmetric.
Equation (5) is a case of a dynamic panel model. These models have been studied by Anderson and Hsiao (1981) and Arellano and Bond (1991) among others. Estimation of a dynamic panel equation proceeds in two steps. First, the equation is differenced to remove the individual effect. Then the estimation is implemented under the assumption of sequential moment conditions and strictly exogenous instruments. Given the sequential moments condition holds, the differenced error term will be uncorrelated with x i,t−2 and Dx i,t−2 (or the corresponding differences). 7 Anderson and Hsiao (1981) suggest instrumenting the endogenous variable in the first 6 Another method is the Threshold Autoregression, in which the threshold would not be imposed, as is done in our case, but estimated. The reason why threshold autoregression is not considered here, is due to the panel nature of the data. Although this is an active are of research, there is no fully satisfactory answer to the problem of TAR in a panel setting.
7 Arellano and Bond (1991) have shown that lagged levels as instruments are more efficient than their differences. For this reason we choose the lagged levels as instruments.
stage, then, using the fitted values of the endogenous variable, estimate the equation of interest. As opposed to the previous estimator, Arellano and Bond (1991) suggest the entire set of instruments in a generalized method of moments estimation by exploiting additional moment restrictions, and thus gaining efficiency compared to Anderson and Hsiao (1981) . We choose the Anderson-Hsiao type estimator, based on the simulations by Judson and Owen (1996) . Using Monte-Carlo simulations, they show that from a list of compatible fixed effects estimators, for the time span and cross-sectional units used in this study, Anderson-Hsiao estimator is the least biased (though it is the least efficient also (has relatively large standard errors)).
Another possible estimator is the least square dummy variable corrected estimator (Kiviet, 1995) , developed for a balanced panel. It has been shown that with AR(1) panel representation the least squares dummy variable estimator is biased of order T −1 . Since the two stage least squares tend to have large standard errors "[o]ften we must choose between a possibly inconsistent estimator that has relatively small standard errors (OLS) and a consistent estimator that is so imprecise, that nothing interesting can be concluded (2SLS)" (Wooldridge, 2002:104) . For this reason we report results from the ordinary least squares fixed effects estimation as well. The first econometric specification considered is the pooled probit. Table 1 shows the combined estimates for positive and negative flows. Almost all coefficients are statistically significant. The column "Lag" has only positive coefficients in the total sample as well as subsamples of industrial and developing countries. All of the lagged variables are statistically significant at the conventional levels of significance. Since the coefficients in probit specifications are hard to interpret, it is common to construct marginal probabilities. Instead we will construct the levels of probabilities since we think that the levels of transition probabilities are a better measure of persistence than the marginal probabilities. But first we check whether the transition probabilities from deficit to deficit and surplus to surplus states are significantly different from each other. This would signal existence of asymmetric adjustment. A formal way to do that would be deriving asymptotic distribution of conditional probabilities, and then testing the hypothesis of equality. We choose an approach that is relatively simpler to implement.
Data
Since both slopes and the corresponding standard errors are equal by construction between the two probits (positive and negative flows) in Table 1 , the source of asymmetry can be found in the intercept. 8 All intercepts are statistically significant at 10 percent. So, by constructing 90 percent confidence intervals and looking for the intersection regions, we can judge whether the coefficients and thus the transitional probabilities are equal. 9
From Table 2 we can see the presence of asymmetry in the process of adjustment. In the total sample, only the trade balance has a relatively large overlap of confidence intervals of negative and positive intercepts. Portfolio investments and debt securities also have an overlap, but it is relatively smaller. The confidence intervals of negative and positive intercepts do not overlap in all other categories. Thus the probabilities of transition for the latter group can be asymmetric. In the sample of industrial countries, all of the categories, except other investments and reserve assets, have overlapping confidence intervals. The overlap is minor for the current account balance, trade balance, FDI and debt securities. In the sample of developing countries only portfolio investments and other investments have a major overlap of confidence intervals. There is a minor overlap in the case of the trade balance. All other categories seem to have asymmetric transition probabilities.
So far the confidence intervals indicated asymmetry in the transition probabilities. To judge the size of this asymmetry we must construct the transition probability matrix. These are presented in Figure 1 . In the total sample, the current account balance, the trade balance, FDI, portfolio investments and other investments have a larger persistence of deficits than surpluses. The probability of remaining in a deficit state is 0.88 for the current account, compared to the 0.77 probability of remaining in the surplus state. The probability of remaining in a deficit state is 0.84 for the trade balance, compared to the 0.84 probability of remaining in the surplus state. This was expected as there was a major overlap of the confidence intervals. The probability of remaining in a deficit state for FDI is 0.88, compared to the 0.75 probability of remaining in the surplus state. For portfolio investments the probability of remaining in a deficit state is 0.74, compared to the 0.72 probability of remaining in the surplus state. Though there is a slight difference in persistence, the overlap of confidence 8 The same data with different definitions has been used: in one case surpluses and net outflows take value one and deficits and net inflows -zero, in the other case -the other way around. These two problems are mathematically equivalent.
9 A formal way for testing for intercept equality from two different estimation would be deriving the asymptotic distribution of the difference between coefficients, and then using some test, say Wald. The computation of the asymptotic variance is quite complicated. For this reason we approach the problem using confidence intervals.
intervals of negative and positive intercepts for this category suggests possible symmetry in the persistence of flows. This is true for the category of the debt securities as well, though the persistence of outflows is greater than the persistence of inflows. For other investments the probability of remaining in a deficit state is 0.73, compared to the 0.68 probability of remaining in the surplus state.
In the sample of industrial countries the current account deficit has a persistence of 0.87, In general, the evidence is for higher persistence of deficits and net inflows than surpluses and net outflows, meaning that countries in the negative state are more likely to stay in that state than countries in the positive state. This can be seen more easily by looking at the probabilities of transition from one state into the opposite one: p(x t > 0|x t−1 < 0) < p(x t < 0|x t−1 > 0). Once a country is in the negative state, it is harder to move to the positive state, than would be otherwise. This conclusion was also achieved by the analysis of Reinhart and Rogoff (2003) for external debt.
Although pooled probit estimation provides a good description of asymmetric adjustment of international balance sheet components, the results can be biased due to false state dependence. In the case of pooled probit, the estimator, ceteris paribus, is consistent, as opposed to the properties of fixed-effects probit. 10 Yet, possible individual heterogeneity can bias the results significantly, particularly if the unobserved heterogeneity is correlated with the disturbance term. In this case ignoring the former will result in false state dependence (Heckman, 1981) .
To overcome this problems, country-specific probits are used. But this approach in turn has problems. For some countries, data length is too short and for that particular period the variable of interest may carry the same sign. In this case, probit estimation is impossible.
10 Bias can be reduced by using, for example, a modified maximum likelihood estimator (Carro, 2006) .
For this reason some countries are dropped out of the estimation. 11 Averaged transition probabilities are computed and the transition probability matrix based on these results is presented in Table 3 .
As can be seen from this table, the average of transition probabilities supports the results of pooled estimation for both full sample, and breakdown into industrial and developing countries subsamples. In the samples of all countries, the current account, FDI, portfolio investments and other investments have a higher persistence of deficits and net inflows than surpluses and net outflows. In the case of industrial countries, the current account, portfolio investments, debt securities and other investments categories have a higher persistence of surpluses and net outflows. In the sample of developing countries, the current account balance, FDI and other investments categories have a higher persistence of surpluses and net outflows. For the rest of the categories the situation is reversed. It is worth noting, that the magnitude of standard deviations suggest a failure to reject the null hypothesis of symmetry in all of the cases.
Comparing the results of current account persistence to Edwards (2004) , we can see some differences. His direct interests are episodes of large surpluses and deficits. Running fixedeffects probits, Edwards (2004) finds that the point estimates of marginal probabilities are larger for large surpluses than for large deficits. Based on this finding, the conclusion is that countries running large surpluses tend to stay in the surplus state longer than countries running large deficits. A possible explanation could be current account reversals. While the results are interesting, they are sensitive to the definition of persistence. A plausible definition of persistence given in the introduction states that it is the probability of experiencing an event conditional on the fact that the same event happened in the past. Using this definition of persistence, our estimations so far suggest that deficits are more persistent than surpluses.
Current account reversals
In this subsection, the study of current account persistence is dropped in order to investigate the effects of current account reversals on the persistence of different categories of international capital flows. Tables 4 and 5 show the results from estimation with a current account reversal dummy as an additional explanatory variable. Two definitions of current account reversal are used. In Table 4 a current account reversal is defined in a strong sense: if a country changes its current account to a surplus from the previous period's deficit, then the country experiences a current account reversal. The introduction of the new explanatory variable has not affected the statistical significance of the lagged dependent variable. In fact, it has some explanatory power for the state of the trade balance, portfolio investments, other investments and reserve assets. The positive coefficient on CA rvs positive and negative coefficient on CA rvs negative suggest that the current account reversal contributes positively to the probabil-11 The list of dropped countries is available on request from the author. ity of net outflows and negatively to the probability of net inflows. For instance, the negative sign on CA rvs negative indicates a decreasing probability of being in the negative state after the reversal, if the country was in that state initially.
A further decomposition into different subsamples slightly changes the picture. In the sample of industrial countries the current account reversal is statistically significant in explaining the state of the trade balance and equity securities. For all other categories the current account reversal variable is statistically insignificant.
In the sample of developing countries the current account reversal is statistically significant in explaining the states of the trade balance, portfolio investments and other investments. For all other categories the current account reversal variable is statistically insignificant.
In Table 5 , the definition of reversal is similar in construction to Milesi-Ferretti and Razin (1998) . Three conditions need to be satisfied for a country to experience a current account reversal: (i) a reduction of current account deficit to GDP ratio by 3 percentage points; (ii) right after the reversal current account deficit to GDP ratio should be below 10 percent; and (iii) for two years after the reversal occurred, the current account to GDP ratio should be larger than it was a year before the reversal. The first condition states that the current account deficit should decrease by three percentage points relative to GDP. The second condition is necessary for considering sizable reductions of current account deficit. 12 The third condition removes temporary changes of the current account due to consumption smoothing.
In these specifications, all intercepts and coefficients on lags of the variables are statistically significant. The lag again has only positive coefficients, implying increasing probability conditioned on the past value. The situation with current account reversal coefficient is slightly different than in the case of definition I. In the sample of all countries the current account reversal is statistically significant in explaining states of the trade balance, portfolio investments, debt securities and other investments. In the sample of industrial countries the current account reversal is not significant for any category, implying that the current account reversals do not affect the persistence of international capital flows. In the sample of developing countries, the current account reversal explains states of the trade balance, portfolio investments, debt securities and other investments.
We have also computed the transition probabilities conditioned on the current account reversal. These are presented in Figures 2 and 3 . Both definitions of current account reversal give similar results for persistence. When a country has not encountered a current account reversal, the probability of remaining in a surplus state is smaller than the probability of remaining in a deficit state, implying a higher persistence of deficits and net inflows. The situation changes when a current account reversal has occurred. For instance, the probability of remaining in a surplus state for trade balance jumps for various country samples and stays 12 A reduction of current account deficit from 10 to 7 percent of GDP is relatively more important than a reduction of current account from 25 to 22 percent of GDP.
above the probability of remaining in a deficit state. This also holds for portfolio investments, debt securities and other investments. When the opposite is true, the probabilities are so close, that the null hypothesis of symmetry is hard to reject.
Summarizing this section, in general, deficits and net inflows seem to be more persistent than surpluses and net outflows. The result is robust to either specification of pooled and individual probits. FDI is more persistent than portfolio investments in either state. In turn, the latter is more persistent than other investments category in either state. The persistence of the current account is larger than the persistence of the trade balance, although the probabilities are quite close. This result can be linked to the high persistence of investment income. The current account reversals have a significant effect in the sample of developing countries. The latter have lower persistence of deficit and net inflows than industrial countries, given the current account reversal has occurred (except FDI category).
Non-parametric approach
This subsection presents results from the non-parametric estimation, which, being a more intuitive measure of persistence, is robust to the model specification as well. Equation (3) has been estimated for our subsamples and the results are summarized in Table 6 . In the sample of all countries, the current account, trade balance, FDI, portfolio investments and other investments have a higher probability of remaining in the deficit state, than remaining in the surplus state. In the sample of industrial countries, the current account, portfolio investments debt securities and other investments have a higher probability of remaining in the deficit state, than remaining in the surplus state. In the sample of developing countries the current account, trade balance, FDI and other investments have a higher probability of remaining in the deficit state, than remaining in the surplus state.
Looking at the composite measure of persistence γ = γ positive + γ negative , we see that FDI is more persistent than portfolio investments. The latter is more persistent that the other investments category. So, the adjustment is not only asymmetric between deficits and surpluses, but also different components of balance sheet adjust differently. These results are consistent with the probit specification, supporting the idea that deficits and net inflows are more persistent than surpluses and net outflows. Note that persistence coefficients, that are very close to each other, have also been very close in the probit case. This symmetry between the two approaches signals a consistency of the probit estimates.
The current account is more persistent than the trade balance in either state both in the total sample as well as in sub-samples. This result is also consistent with the results from the probit specification. The current account, trade balance deficits and net FDI inflows are more persistent in the developing than industrial countries.
In summary, the results of this subsection are qualitatively the same as the results from probit estimations: deficits and net inflows seem to be more persistent than surpluses and net outflows.
Autoregressive approach
In the previous subsections we measured the probability of being in a given state conditional on being in the same state in the previous period. The half life is an alternative measure for persistence, and measures the time necessary for the effect of a given shock to be halved. Thus persistence measured by this method has a different meaning than the one measured by either probit or non-parametric methods.
To implement the estimation, we transform our variables into their ratios to GDP. Before proceeding further, we test for the presence of the unit root in our data. Two panel unit root tests have been used: ADF and Philips-Perron. Summary results, presented in Table 7, suggest that a unit root is rejected for all variables in our sample. Equation (5) has been estimated for net flows using both two stage least squares and fixed effects approaches. The results are reported in Tables 8 and 9 . In the case of fixed effects, the lag and the interaction dummy are significant for almost all variables in all subsamples.
Whenever both the lag and the interaction dummy are significant, and the equality of computed negative and positive state coefficients is rejected, the results differ from the results of previous subsection. For instance, in the total sample, only equity securities have a larger persistence of inflows (the autoregressive coefficient is 0.8 in the case of deficits, and 0.5 in the case of surpluses). In the sample of industrial countries portfolio investment with its subcomponents have a higher persistence of inflows (the autoregressive coefficient for equity securities is 0.8 in the case of deficits, and 0.3 in the case of surpluses; the coefficient for debt securities is 1.3 in the case of deficits, and 0.8 in the case of surpluses). In the case of developing countries, FDI have a higher persistence of inflows, with the autoregressive coefficient being equal to 0.3 in the case of deficits.
In the case of two stage least squares the lag and interaction dummy are significant in most of the cases. Whenever both lag and interaction dummy are significant, and the equality of computed negative and positive state coefficients is rejected, the equity securities category has a higher persistence of inflows than outflows (the autoregressive coefficient for equity securities is 0.7 in the case of deficits, and -0.6 in the case of surpluses in the total sample and in the sample of industrial countries, while 0.4 and -0.4 in the sample of developing countries).
In all the other cases the opposite is true. We find less support for asymmetric autoregression for the current account in this section when the results are compared to Clarida et al. (2007) .
These authors, using threshold autoregression, find that from seven industrial countries, four have higher persistence of deficits than surpluses (persistence is measured by half life). 13 13 We think that the difference between our approach and Clarida et al. (2007) is driven by estimated versus Tables 10 to 13 present results from both of the regressions above with an additional explanatory variable: the current account reversal dummy for both of its definitions. The reversal dummy is always significant in the trade balance regressions and hardly significant in the other cases. Inclusion of the reversal dummy has not significantly affected the coefficients from the previous estimation. In case of the first definition of the current account reversal, results from the fixed effects regression suggest portfolio equities have higher persistence of net inflows in the total sample, with surplus and deficit coefficients being 0.8 and 0.5 respectively.
In the sample of industrial countries portfolio investments with its subcomponents have a higher persistence of net inflows: the autoregressive coefficient for equity securities is 0.8 in the case of deficits, and 0.3 in the case of surpluses; the coefficient for debt securities is 1.3 in the case of deficits, and 0.8 in the case of surpluses. Results from the two stage regression suggest portfolio equities have a higher persistence of net inflows in the total sample, with the autoregressive coefficient being equal to 0.7 in the case of deficits, and -0.6 in the case of surpluses. In the sample of industrial countries equity securities have a higher persistence of inflows with the autoregressive coefficient being equal to 0.8 in the case of deficits, and -0.7 in the case of surpluses. In the developing countries sample FDI have a higher persistence of inflows, with the autoregressive coefficient being equal to 0.4 in the case of deficits, and 0.2 in the case of surpluses.
Thus we find that the scale of surpluses tends to show more persistence than the scale of deficits
Discussion
In the case of probit, deficits and net inflows are more persistent than surpluses and net outflows. The result is robust to either specification of pooled and individual probits. FDI is more persistent than portfolio investments in either state. In turn, the latter is more persistent than other investments category in either state. The persistence of the current account is larger than the persistence of the trade balance, though the probabilities are quite close. The current account reversals have a significant effect in the sample of developing countries. The latter have lower persistence of deficits and net inflows than industrial countries, given the current account reversal has occurred (except FDI category).
In the case of the non-parametric estimator, the results strongly support the results from probit estimations: deficits and net inflows are more persistent than surpluses and net outflows. FDI is more persistent than portfolio investments. The latter is more persistent that the other investments category. The current account is more persistent than the trade balance in either state. The current account, trade balance deficits and net FDI inflows are more persistent in the developing than industrial countries.
imposed threshold tradeoff.
In the case of asymmetric autoregression, we obtain a different set of results: the equity securities is the only category with higher persistence of inflows than outflows. In all the other cases the we find that surpluses are more persistent.
The definition of persistence as probability of transition from one state into the other is very close in logic to the definition of persistence based on a mean reversion. For this reason the results from these two approaches are in line with each other. The logic underlying the measure of persistence using the speed of convergence, is a different concept. There is a major difference in the data as well: with probabilistic and mean reversion approaches we use binary data, while with the autoregression we use ratios of flow variables to GDP. For this reason the results between probabilistic and mean reversion approaches are not directly comparable to the results of asymmetric autoregression.
Conclusions
The existing literature on the persistence of capital flows has concentrated on either the estimates of half life, or constructions of marginal probabilities. To contribute to this literature, we study a wider range of capital flows using three possible approaches to understanding the persistence and the dynamics of the current account and main components of international capital flows.
The probabilistic approach shows, that, in general, deficits and net inflows are more persistent than surpluses and net outflows. This result is robust to either specification of pooled and individual probits. FDI are more persistent than portfolio investments in either state.
The latter is more persistent than other invetments category in either state. The persistence of the current account is larger than the persistence of the trade balance. Developing countries tend to have a higher persistence of deficits and net inflows than industrial countries.
Current account reversals have a significant effect on transition probabilities, particularly in developing countries.
We developed further the non-parametric estimator, proposed by Dias and Marques (2005) .
The estimation results strongly support the results from probit estimations. The current account, trade balance, FDI, portfolio investments and other investments have a higher probability of remaining in the deficit state, than remaining in the surplus state. FDI is more persistent than the portfolio investments category, while the current account is more persistent than the trade balance in either the deficit or surplus state.
In the case of asymmetric autoregression, we find that surpluses are more persistent than deficits: although the probability of remaining in a surplus state is lower, the scale of surpluses tends to show more persistence than the scale of deficits. Results from pooled probit estimation. Column C positive indicates value of intercept of probit estimation with assigned value of one to positive flows and zero to negative flows. Column C negative indicates value of intercept of probit estimation with assigned value of one to negative flows and zero to positive flows. ***,**,* significant at 1,5 and 10 percent respectively. Note: Probit specification (dummy variable on its lag) is estimated for each country separately. Then the probabilities are computed using Φ(α + βX t−1 ) normal distribution. Columns 2 to 5 indicate arithmetic averages of the group with standard deviation in parenthesis. The last column indicates the number of countries in each group. Note: Columns 5 and 6 indicate the coefficient on the current account reversal dummy (takes value one if reversal occurred) for positive and negative flows respectively. Current account reversal is defined as a condition when the sign of the current account changes from negative to positive in one year. ***,**,* significant at 1,5 and 10 percent respectively. (0.14)
Note: Columns 5 and 6 indicate the coefficient on the current account reversal dummy (takes value one if reversal occurred) for positive and negative flows respectively. Current account reversal is defined as a condition when (i) reduction of current account deficit as a share of GDP is at least 3 percent, (ii) right after the reversal the current account deficit as a share of GDP is below 10 percent, (iii) for two years after the reversal has occurred the current account deficit as a share of GDP is larger than pre-reversal level. ***,**,* significant at 1,5 and 10 percent respectively. 
